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An electroluminescence EL device is claimed with a light emitting 
cpd. of formula (I), where Rl and R2 = alkyl, opt. substd. cyclohexyl, 
alkoxy, cyano or opt. substd. aryl gp., R3, R4 = opt. substd. 
heterocyclic gp. or aryl gp., Ar = opt. substd. arylene gp., 
R1+R2+R3+R4 may combine to form opt. substd. satd. or unsatd. ring 
structure . 

New aromatic dimethylidyne cpds . of formula (II) are claimed, 
where X and Y are the same or different and = 1-4C alkyl, phenyl, 
substd. phenyl, cyclohexyl, substd. cyclohexyl, naphthyl, substd. 
naphthyl, pyridyl, substd. pyridyl . Substituent = 1-4C alkyl, 1-4C 
alkoxy, or phenyl and may be substd. by a plurality of gps. Ar 1 = (III) 
or (IV) . 

ADVANTAGE - The EL devices using formula (I) cpds. are highly 
stable and efficient and provide luminance of 1,000 cd/m2 or more in 
blue light region.. 
Dwg. 0/0 | 

AB- <EP> EP 388768 B 

An electroluminescence device which comprises a pair of electrodes 
and a light-emitting layer sandwiched therebetween and comprises as a 
light-emitting material, a compound represented by the general formula: 
(I) , wherein Rl and R2 are each an alkyl group, a substituted or 
unsubstituted cyclohexyl group, an alkoxy group, a cyano group, or a 
substituted or unsubstituted aryl group, R3 and R4 are each a 
substituted or unsubstituted heterocyclic group, or an aryl group, Ar 
is a substituted or unsubstituted arylene group, and Rl and R3 and R2 
and R4 may combine together to form a substituted or unsubstituted, 
saturated or unsaturated ring structure or a compound represented by 
the formula (II) . 
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An electroluminescence device comprises a light emitting material 
placed between a part of electrodes, of formula (I) . In (I) Rl and R3 
are each an alkyl gp., an unsubstd. cyclohexyl gp. opt. substd. by 
alkyl, alkoxy or phenyl gp.; alkoxy gp., cyano gp., unsubstd. aryl gp., 
aryl gp. substd. with alkyl gp., alkoxy gp., acyl gp., acyloxy gp., 
etc. The substituents together may form a 5 or 6-membered ring. R3 and 
R4 are each an unsubstd. heterocyclic gp., a heteorcyclic gp., etc. Rl 
and R3, and R2 and R4 may combine to form an (un)satd. ring, structure. 
USE - Electroluminescence devices using the above cpds. are used as 
light emitting material providing EL light transmission, of high 
luminance in region of bluish purple to green. 
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( 4 - v - p - h "J;l/7^ /7xZ/H 7xz;M^ 
>:N,N' -^7n^-W (4-^F^i/7x 
-VU) -4.4' -vT^ / tf^x -;u;N,N.N' . N' 
F77xi^-4,4' - v T ^ / y7xi;i/x-f;k4, 
4' -fcf* (v 7 i-^T S y ) K 'J v x - ;u;N. 

N.N-h'J (p-h'JW T^>:4- (^-p-h'J^ 
r^>) -4' - [4 (^-p-h'j^r^y) 

;iO 7fiKy;4-M-y7x-^7^ y- (2->> 
7x-yve-;U) ^V*t?v;3-y b*v-4' — N, N — 
^7xi;i/r^^fM>;N-7ii;^;w\' 4 /-^ 

0 



70 
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.LIBELS \- *3 W 3 K 2E?Ltt AB 

— ffiriE (3) <Dmj£.<DEimT 
feox. R^&^o&A^n/cm^ 

N0 2 ^ , 




NC CN 




] ) y Y (Polymer Preprints) , S*w*VJ 3137^. SI 
• 3-9. #681 ^-i? (1988*) fcifCBEfcCDt©] , & 
20 £Wi 



t-Bu t-Bu 
t-Bu Vbu 





40 



(J.Apply.Phys.) J #27#. #269H (1988 
*) &iffcE*i©fc©] *\ T> h ^y ? 
ft 08MB857- 149259^&«. H58-5545<Hf»«. |p]6 
l-225151-§-&«. K61-233750^«. [5168-104061 

m& («MHB60-69657-?-£fc«. m\ - 143764^?8. 
H61-148159^&««:iflw8S«a)t©) . T>hu>i| 
^ft («H)l861-225151-t£«. H61-23375(Hg-»«ft 50 



L< ttlO~2OOnm(Bt6Ht0R#f;:&S J:^i:, mm 
MLfciDfe, r©±fc»3fe*t»T*S— tt* (I) "C* 



(15) 



#ft-2 5 5 4 7 7 1 
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30 



mm. ft?mmmo> smut 



mum if 



CJ: O&fcStf, — MltsK- h Ja&i&«50~400'C. x 
^&10~ 5 ~10 _3 Pa. aSitfSgO. 01~50nm/sec. S^fig- 
50~ + 3001C, KJ?5nnftV>L5 ^mCDlEH-caiSS*^ 

ffl^Ma^fr-SSKSr, 1 //mUTF, » S L < ti50~20 

') V ^^cif©^rj£t J; VB&ZM. fem*w>tfz Z H iz 

Bfa©ELS^-* 5 #e.n-5o ^©el*^©^ 

C © Hi fc f^»-r ft r i: t pT|g T ab -5 . 

»«/£?LttAJB/»*JB/|[M6fr&&SEL* 

^oflsKftcoi^-cww-r**:, *r,.»«*«rE<oEL 

JgT-©t§£-i:PHtlC LT^J5SLfc©+>, ^©±lz, JE?l 
eafl:#**»&<t4Ifit*3(IE»j*«circj:0»jaL, IE 
?LaAJi*»l**. zo)®i(Dm%&m*, *TKft*tm 
©^^©^•^ftt'^Cntf iV^ Jfcc, C©iE?L 
j£A»©±tr, JUfc&ftJl&tf&ffifc. fjieEL*^©f^ 
|W|«llr UXtSl-J-^. d i: ct 0 , 3rM©ELfg^ 

fcis, ^©EUf^fflf^SiKfc^Ti, ft**!** fciKfc: 

ttK©EL*^©flF»©»£-i;BI«Cl,T, MS. lEfta 
AH. J^feJS&JllUcKCtfc©*, r©^®©±tx, m 
ffiHt^ftA>p» fc « * ftfftt fc if C <k 0 JgfiJc t , 
fc^fcAJffcStf, *V^Td©±t. iSS^HfflBEL*-? 
©ff»©»*fcHt»CLTia:»SC:i:C«J:0, 0fS©EL 
JfftffbllS. C©EL* : ?©flMKC*il''T4>, 
fttSHHtfSrSiCL-T, Mt«. H^&AJf. IE5L 
ftAI, Hffi©JIHCftsS{LT4> <fcl<> 0 

ClOi-MrLTW&nfcELJK^C, KiKWEEfcBlin-r 

40V@fi%Enio-T5i:, ^** 5 ^MX(i^]SW©mffiffl)J 

o 
II 



(C»H s O),PH,C 



JfcK, W&XM^O&Jb* *-XA^;-^V^•r > MM/IE 

WftrTSi:, »»«J:9iESFLttAJBrtC*.rt»iJ:9fcA 

Sns„ C©ftA$nfciE?Ltt, SlE?LifeA«j;£Jlrt£ 

a**i:©*Hci^i+Tiiaan, r©iiLa*»€.a*« 

«tBa«»51Sft*«J*-C?iE?Li:?H6£-T* (r©jg* 

•c, frK«*ttwiga-iHi«i:v^-c.i>j:v>) . zv>w& 

mourn. ^o^-s-^ieftKiacjjoftt)*. 
luwts. 

IISEflJ 1 

(l) ry-i/y***'; yft£-a©»3& 

2.5- e^. (^Dn^*) U>25gi:ffi'J h 
'Jx*;M5g$r, 7;Urf y^SST*^ >>UA;*-C SS150 
■C-e7B»MaiilMKH!*:fTofc. 

50 ifi<j) Sr&fc„ r©t,©©)S.«li59.0~60.5'CT*)- 3 
'H-NMR (CDC1 3 ) 

5=6.9ppm (s^H.+'L^+i/ UV3S-H) 
5=3.9ppm (q;8H. x h+i/S^ ^ U-V-CH2) 
(5=3. lppm (d:4H. J = 20Hz ( 31 P- »H* v rf') > P 
-CH 2 ) 

5 =2.2ppm (s:6H. 4f-> U>^-CH3) 

5 =1. lppm (t:l2H. x h^r->S^f ;W-CH3) 

a±©e**»&, ±3*©4i*»B, Ti2^:-c*^$n 
40 i> r 'J - v vyit&m Tabs 

r i:* 5 5tsanfco 
O 
II 



O-CH a P(0C»H B ) 2 
H, 



(2) »f|jJ>y*>Jr^ >ft^«lffl«a 

±HE (1 ) T^e>nfc*^**- K5.3gi: 2-«W 
-< ;utf 7 i x;i/5.2g$r, f K o 7 v > 100ml CJg 



»?>nfcl^l:^ ^y-^300ml«rtox, WffiL/c 
50 i^a&MillUfc. J^Vn-C, Mil^J5£fe5r*100ml-C3 



(16) 



2 5 5 4 7 7 1 
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UK gt^X* 9 y-;uiOOml-C3 0*#fciJl5}*U 
"6»*5.5gfc»fc (1R^44%) 0 d © ^ <Z><Z»HjAtt 187 

1 H — NMR (CDC1 3 ) 

<5 =7.7-7. Oppm (ib:30H.»S«) 
5=6.7ppm (s;2H. A + Vti > CH=C-) 
5=2.0ppm (s;6H. =^i> UyS-CH3) 



32 



k>x&z> q *cfejs«rti±aaMfc*-5. 

C:93.79% (93.82%) 
H:6.06% (6. 18%) 
N:0.00% (0%) 

**HR (IR) M^-?^ h;U (KBrtefflft) 

v c -c 1520. 1620cm" 1 




C = CH 



2 ~ 7 

SSS#J1 (2) irfci^T, 2 — ^y-outr? x -jv 




(2) i:BH»Ct»ffL, «1 CjRT2.5-4r5/U:/S» 



(17) »«F-2 5 54.7 7 1 

m i 





V P-*' 


^ w fife > y^-r ^ib-s^cofflfiS^ 




M 


N — / c=o 


C=CH-( 0)~CH=C 


C4oHa b 
(518.74) 


A3 




<°X /^ Hs X°> 


r . .u. 

V4 4IIJ 4 

(562.44) 


flifi 
014 


CH 3 o/0\ 

V — ' c=o 


* 

C=CH-( O VcH=C 


Ca sfUcOs 

(534.48) 


^5 


N — ' c=o 

<oy 

^ — N 


** 

C=CH-( O >-CH=C 


(464.34) 


i? 


N — ' c=o 




(474.36) 






C=CH-( O )-CH=C 

(7y c„V \e> 


V42H54 
(658.89) 



(18) 



*f¥f— 2 5 5 4 7 7 1 





at £ 

(X!) 


'H-NMRCCDCU.TOS) 




(KBr^^Jft) 






242~ 
243.5 


8 =6.9-7. lpjD(m;16H,3t;Sfa h 'J ^S'O-tf V 
fll-H) 

8 =6.7na(s;2H, u Vfg-H) 
3 =6.5ffa(s;2H, > 'J r -y >^c= CH _) 

a =2. 3na(s; 12H, StiJffi h 'J ^S-CH, ) 

a =2.oho(s;6h, fpfo* > v >m-a\* ) 




w e =o 1510cm" 1 
1620cm" 1 


C 92.60(92.62) 
H 7.23 (7.38) 
N 0.00 (0) 




199-205 


8 =7.0-7. 8pm(m;24H, zfSSI) 

8 =7.0na(s;2H, t^^+V l^Vti— H) 

8 =6.6hu(s;2H, j< f - 'J ? * >^ C=CH _) 

8 =2.0m(s;6H, f 1/ Vlg-CH, ) 




vc=o 1510cm" 1 
1 620cm" ' 


C 93.87(93.95) 
N 0.00 (0) 




172-174 


8 =6.2-7. 2p»(m;12H, 5fc3fl"< > -t? > * 

^>C=CH-) 

8 =3.8Ha(s;6H, > h *^-OCH t ) 
8=1. 9hb(s;6H, 4><t>* f ^ VS-C8i ) 
8 =0.8-2. 0mi(b;22H, is if a^*D->m 




vc»o 1520 cm -1 

1fi9f|j~m~ l 


C 85.06(85.39) 

u c co /'A 

n o. Oct v,o. oi j 

N 0.00 (0) 


MS 


192~ 
192.5 


8 =7.0-8. 5Bn(m;20H, *S*-* V >8|-H, 4> 
^) 

8 =6.5ho(s;2H, * f- 'J t* -r ^^c=ch-> 
8 =2.0na(s;6H, *4j>* V \<> >8|-CM,) 




vo=o ISIOcbT 1 
1610cm- 1 


C 87. 79(87.94) 
H 5.90 (6.03) 

M f\ JIT ffi flQl 




177.5- 
179 


8=7.0HB(m;10H,^#S ) 

8=6. 2na(s ;4H, f vlg^H&tf > 'J 

5, - f> >C=CH- ) 

8 =1.8nn(s;6H. ^#5/ f>8i-CH,) 
8 =1.0~2.0mi(b;22H, f * o^#-y->^) 




Vc-e 1520 cm 1 


C 91.02(91.15) 
H 8 89 (8 fiS) 
N 0.00 (0) 




166-187 


8 =6.5~6.9|p(m;i2H,3f#m-H&af J< f- 'J ? 

8=2.8Hn(n;2H,-f V?a\£ji>£ 1) 

-CH 

8 = 1.8nii(s;6H, <M>* i> U' VSI-CH, ) 
8 =1.2wi(d;i2H, -i V :/a t^ug-CH,) 
8 = 1.0-2. 0mi(b;22H, i/ ? a^if-'^m) 




v o oo 1 520 cm - 1 
1620CW" 1 


C 90.15(90.26) 
H 9.69 (9.74) 
N 0.00 (0) 



(19) 



-2554771 
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h;w£f6frim/Z=464-?*>£ 

(1) 'JWW 
(l-yn^xf;H ^y-tf V25. lgfcffi'J h >J 

< c-e7^P^Sn^^fefi L -p^ 0 ^cDft, $«©E'J vgfc 

8W8«22.3gSr»fc 0 C^tOEXSD^-NMRiJ'WIgS'tt* 

<5=7.2ppm (s:5H. ^>-tf V3SR-H) 
5=3.9ppm (q:4H.x h*S/g-OCH2-) 

5 = 2.9-3.5ppm (m:lH. = CH-) 

6 =1.0— 2.0ppm (m;9H. x h ^;URt/-CH 3 ) 

fc. 



38 




0 
II 



CHP(OC 2 H 5 ), 



(2) ^siR^y^y^-f >^ft©»a 

±12 (1) -C#e>nfc*X**- h9.7gfc2.5-*S/ 



u) *-&tr^*-9-:/S«3.0g&aijU 7;w=f >iftfflET\ 
»e>nfc»-&«ic^^y-;nooniiS:flnA, WttiLfc 

feft*ii8Lfco »ja*J«*Sr7Kl00nil-C3ig, iggl^T 
A ^y-/HOOBl-C303«S»K:ft» U fifeWJtttai.3 
g£f*fc (J&^20%) o 

r ©fcGXOBk&tt 137. 0-137. 81C"efco fc 0 d 

! H — NMR (CDC1 3 ) 

5 = 7.2— 7.5ppm (m: 12H, ^ V -tr V39I-H. + is U V 

6 =6.8ppm (s:2H. ^f'Jr -f V CH=C-) 
5 =2.3ppm (s;6H. ^ 

5=2. lppm (s;6H.+*6^5/UVS|-CH3) 

DT&3o «c*3jg5lllrtttffl»fil"e**o 
C:92.26% (92.31%) 
20 H:7.50% (7.69%) 
N:0.00% (0%) 

^m/Z = 318j6*ttffianfco 



CH, 



■cgbsn52.5-+->u>i;yf'jf-f >mm#-?$> 

(1) 7 y- i/>i*#u yfl:*«o»J6 
4.4' -tr* (yotyfA-) tT7 x-;l/9.0gi:ffi'J 

flKl40lC-C6ll*Htm»*fls«rffofc. 

x^-;U^^ffi@*Lfco -JftfltB*, 6feg?£>9.5g OK 
i£80%) *mzo rot©OiB^tt97.0~100.0 , C-e* 

O 



40 



(CjHbOJjPH.C 




1 H— NMR (CDCI3) 

<5 =7.0~7.6ppm (m:8H, tf 7 x - U yJS — H) 
<5=4.0ppm (q:8H. x h*->S^^U V-CH 2 ) 
<5=3.1ppm (d:4H. J = 20Hz ( 31 P-'HA v 7V >?) P 
-CH 2 ) 

<5=1.3ppm (t:12H. x h ^;U-CH3> 

ja±©*s*a»&, ±J6©£j*4tn*, Tte^-e«^$n 

O 
II 



CH,P(OC 2 H 5 ) 



(2) sti-;^f;f< yfc^»©»ja 

±12 (1) T#e>nfc*;***- M. 0gti':5'a'v=^r 
;''.n'•7 x x;v-!r h y5. 0g£, >> -f- * ;t> * * -> KBOmlC 



50 



fe**100ml-C3lHl. * ? y-;H 00mlt?3 [h]3£# 

1.0gA*^€>nfc (4X3522%) o -©t©©»A«153~l 



(20) 



#HF- 2 5 5 4 7 7 1 
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*H-NMR (CDC1 3 ) 

<5 =6.3-7. 5ppm (b;l8H.35§#e&l/y T-'J^-f > CH 
= C-) 

<5 =1.0-2. Oppm (b:22H, is 9 n-x^-yy^) 

C:9L74% (91.90%) 
H: 8.25% ( 8. 10%) 



40 



N: 0.00% (0%) 

Sfc, **H» (IR) 95UKx^ h;U (KBrteSJfe) 

»c-c 1520.1610cm" 1 

^m/Z = 522**1* Hi Snfco 

IB* 



^S£#J10 



C = CH 



fa.«:228~230'C 
'H-NMR (CDCI3) 

(5 =6.7~7.3ppm (m:26H. 3f*3»- HSC/^ * 'J x -< V 
CH=C -) 

d=2..4ppm (s:12H. p-h V ;Up< ^;WS-CH3> 
tttt : WM&t&m 

•vxx^? h ;U©#^-f *y ¥-9 :ai/Z = 5667C*tt 
«f(I : JfifiSS:C44H38^ LTWTCDa»3-C*>So fcfciS© 

C:93. 10% (93.24%) 
H: 7.04% ( 6.76%) 
N: 0.00% ( 0%) 

( 1 ) 7"j - u vi^t 'j vft^fcciia 

2,6-fcf* (•^n^e^^yw) ± 7 * U >24. 3gi:& D > 

0 
I 



(C2H 6 0) 2 PH 8 C 



(2) nmmvA + VT* >it*t 

±I£ (1) -e^ftfc****- H5.0gt->i'D's + 
x ^U-Jr h V5. OgSr, x h ^ t Ko 7 7 V 100ml 
Kigfl¥U A 'J t -y h K2.5g&anA, r;u 

mt>fttzm 1 &Vl)(D®M*W£Ltz&. ^^y-;H00m 



n^nfflv>/cftbtt, mmm9 (2) i: raise j*ftsL-c, 




C H = C 




C H 



ge h M x^;u50g£r, r;nf y^^ET^-f ;uA;*-c, 

0K*5E*W) £#fc 0 £©fc<D©l»Attl44.5— 146.0 
TCT&^fco 1 H-NMR#*rlS*kmT©S9T;& 

l H — NMR (CDCI3) 

5=7.2— 7. 8ppm (m;6H. * "7 U >M~ H) 
5=4. Oppm (q;8H. x h^'>S^^Uy-CH 2 ) 
<5=3.3ppm (d;4H, J = 20Hz ( 31 P- Hii * ■/ M > ^) P 
-CH 2 ) 

<3=1.2ppm (t;l2H, xh^r^S^f l/>-CH 3 ) 

ja±ote*A^, ±»(D*j58»tt, Tsasfc-csifcsn 



0 
I 




CH«P(0CtH.), 



=Sr*100ml-C2 Hk gg^Ty ? / -;H00ml "C 2 03t^t3 
ft»U ^y-tfVKWieiLfc*:;^, Og 

a*#e>nfc (42*20%) o d©t>©©»^tt2i5— 2i6t: 

"C&ofco *fcwO)»5Ea) , H-NMR»tffie*(i«Tc3!)ii 

'H — NMR (CDCI3) 
50 6 =6,2-7. 2ppm (m; 18H. 5?§3S| Si/* 7 ? U VJg- H 



(21) *Mf-2 5 5 4 7 7 1 

41 42 

RZfSrVrjy CH=C-) H: 8.20% ( 8. 12%) 

<5 =1.0— 2.0ppm (b;22H, ^ n-^^y^) N: 0.00% ( 0%) 

C:91.63% (91.88%) 

**^fc*««Bsnfco z^n^nm^tzmz, nmmw (2) 

*lfifi»Jll (2) K*5\^T, i/;n^S/^7i-H fcfffco 



269-27 l.*C 
1 H — NMR (CDCI3) 

5 = 6.7-7.2ppm (m;24H, ^jffBI — HSl/^f Jr-f V 
CH=C -) 

<5=2.4ppm (s;12H.p- h 'JJU-rf *-;U*-CH3> 
tttt : Stfe^* 

7C*##rffi : iHJ5ES:C42H36^ LTHT^aOtfeS. 30 

C:93.03% (93.29%) 
H: 6.81% ( 6.71%) 
N: 0.00% ( 0%) 
SMS0I13 

(1) ru-u>afi**y yft^ftcDBiS- 

9. 10-hf* (^nn^;H 7 V h ^ -b y 10g£ M } ) 

o 

(C 2 H 5 0) 2 PH 2 C 

(2) SfS'>^f»jf^ Wk^fccoBS 

±E (1) h3.0gfc4.4' -S> 

* *A"<>*/7 x y V2. 5g£, f^7t Fa 7 v >- 1 00m 

*tr^*tf>**5gS:in;U r;w=f>ft«ET. gfi~C4 



£16g (4X^92%) ^ft/;„ 

160-161. 51C 
1 H — NMR (CDCI3) 

<5 = 7.3-8.4ppm (m:8H. T -tr h v -b V «- H) 

<5=4. lppm (d;4H. J = 20Hz ( 31 P- >H^7 *y ~f U V >/) P 

-CH 2 ) 

a=3.-7ppm (q:8H t x h^r>/^y ^uy-CH2) 
5=1.0ppm (t;12H. x h ^;U-CH 3 ) 

w±©«*^e> t ±&<D&f&m*. TE*-c**Dsn 

*T'j-uva6**y (****- h) -c*s 

o 
fl 

CH,P(OC 2 H 5 ) 2 

iSfi*«aLfco «a*jaft**ioonii"C3ia, m^t 

S1U- Jt«fe»*0.7g*»fc (4X^19%) o 
297-2980 




(22) 



*Mf- 2 5 5 4 7 7 1 
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*H— NMR (CDCI3) 

<5 =6.5— 7.5ppm (m;26H. 5?#3g-H. T-trh^-trV-H 

a^f 'jf ^> ch=c-) 

5 =2. 2ppm (d; 12H. p- h >; ^-;u*-CH3) 
7tX##rffi : ifiJ5£S:C46H38^ LtaToaOTfe*. & 

C:93.42% (93.52%) 



44 



H: 6.53% ( 6.48%) 
N: 0.00% (0%) 

m/Z = 590**«UiSnfco 
IB* 



HaC 




p = C K 




CK=C-# CH ' 

NO>-ch, 



14-26 



(23) 



ftft- 2 5 5 4 7 7 1 
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(24) 



ftgf— 2 5 5 4 7 7 1 



mm 
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